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FXBLD OP TBB USVEmnOB 

VbB pxGMt, Invention xoiates to a torqae 
5 traasmissiem aftchaaimk aad espeoially, but not . 

«Kslu«±v»Iy, to a tomiue traaamisaian aechaniam £or uao ia 
a band tool sucb as a soe*at wrench. A havd tool Is also 
provided, 

10 BACKGROOHD OP THE XNVStiTZOlf 

Torque transmission nechanisniB for seleotivaly 
traaamltting torque between an outer body and an inner 
body are known. In aoma kaoitn neobanisms, the bodies are 
£ree to rotate relative to eaob otfaer in a first direction 
but not £ree to rotate relative to eaoh otber in the 
opposite direction- One oopunereially common £ozm of suoh 
a device is embodied in the ratohet madh of a socket 
set, which includes a ratohet and pawl mechanism. . 
However, because such devices typically include a maximani 
of only ebout 72 ratchet teeth, the inner and emter bodies 
may move relative to eaoh other by up to about 5 degrees 
in the direction in idiioh there is intended to be no 
relative rotation be£ore a ratchet tooth is folly engaffed 
by a pawl, and the inner and outer bodies are rotatloaally 
25 coupled. This leads to inefficiency, since a few degrees 
of rotation are lost on each strdke, and under 
circumstances In which the handle can only be moved by a 
few degrees (because of lack of space to move a handle 
more than a few degrees) nay even lead to convlete 
inability to operate the tool. Furthermore, ratchet 
socket wrenches are sabdect to eoosidstrable wear and when 
ased intensively may have a useful life of only a few 
months. Failure may be costly and may cause injury to Che 
operator. 

Despite these disadvantages, tools using cvther 
mechanisms to allow relative rotation between the inner 
and outer bodies do not appear to have become commercially 
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Bueces8£ul. One possible reason for this is tlaat: it is 
difficult; to reconcile connnerelally iavortant 
coosideratioas wlxioh tend to dictate that tlie xamiber of 
aoviaa parts elionld be mlaiaiised, practical considerations 
5 which dictate that the size of the tool head should be 
small and functioaoal considerations which favour robust 
construction and iaproved distribution of the load in 
order to avoid damage to or failure of the tool. 

10 DB3CRXPTXOfiI OF THE XHVENTZON 

Accordinar to a first aspect of the present 
invention, there is provided a torque transmission 
mechanism coB^prisin^; 

an outer bo^ having an inner surface defining a 
15 cavity therein; 

an inner body having an outer surface the inner 
body being legated at least partially inside the cavity 
and able, in use, to rotate therein; 

a plurality of rollers each looated between the 
20 outer body and the inner body; 

wherein there is provided one or more cam 

surfaces; 

wherein rotation of the inner body relative to 
the outer body in a first direction is substantially 
unimpeded by the rollers, but rotation of the inner body 
in the opposite second direction is prevented or impeded 
by interaction of at least two rollers with said one or 
more cam surfaces; 

wherein one of the rollers which interact with 
the one or more cam surfaces is a larger roller which is 
of a larger diameter than at least one other smaller 
roller which interacts with one of the one or mere cam 
surfaces; 

lAerein one of the outer body and the inner body 
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ia formad with a recess tberein, and *blie largesr roller Is 
locatied In said, x^ceu&j and 

wbereln tbe bo^ in x»2iich the rece&js is formed 
Bas a shape \9l1iol1, excluding the effect; of tlie rece^?, has 
5 a non-uniform wall thicknesa, and tihe part o£ tdie body ia 
vAkxoh tihe recess is formed includes a part: td-th a greal;er 
wall thickness escludlng the effect of the recess. 

The non-uniform wall thickness may be provided in 
order to allow the body to perform a speoif ia function 
10 other than including the recess. 

3?ref erably, the recess is formed in the outer 

body* 

Preferably, said largrer roller has a diameter at 
least apuroximately fifty percent syreater than the diameter 
15 of said at least one smaller roller* 

Said larger roller may have a diameter of 
approximately double the diameter of said at least one 
smaller roller. 

Preferably, the tort^e transmission mechanism is 
20 included in a tool, wherein the outer body forms part of a 
tool head and the part of the outer body with the greater 
wall thickness is a part which, in use^ is intermediate the 
inner body and a handle of the tool<. 

Preferably, said recess includes a wider portion 
25 and a narrower portion, said wider and narrower portions 
being defined by a cam surface. 

Preferably, the boi^ in which the recess is 
formed includes one or more other recesses in which one or 
more rollers other than the larger roller is/are located. 
30 Preferably, at least one roller located in a 

recess is resiliently biased toward the narrow portion of 
the recess. 

At least one of the rollers may be substantially 



NO. 234 
- 5 - 

oylindrioal • 

At; leadte one o£ tb» rollers aiaar ho geok&xaJJLy 
sphearical* 

Pxe£«xably, at; l«atft one roller serves Ho loeatie 
5 the izmer body relative to tlie outer body. 

Preferably, thB torque traasmission meclianian 
inoludes at least tbree rollers. 

Pref erablyr at least one o£ tlie inner body and 
the outer body includes an attachment and/or sngag'sment 
10 portion £or attachment to or cGBflFagement with an eleaient to 
be driven* 

Preferably, th& inner body includes a central 
cavity or aperture for complementary receipt of an element 
to be driven* Said element to be driven may be a teive 
15 element. Xn some embodiments the drive element is a dacive 
block for connection to a socket. Alternatively, said 
element to be driven may be a fastener* Zn some 
embodiments the inner body nay engage nuts or bolt heads 
directly. 

20 Preferably, the central cavity is souare in 

radial eross^section for complementary receipt of a square 
cross-^ section drive element. Xn alternative CTibediments, 
other cross-sectional shapes such as, but not limited to, 
octagonal or hexagonal, of boare could be provided for 

25 ocnplenientary receipt of correspondingly shaped drive 
elements. 

Preferably, t:he cavity is is the form of a bore 
^rtiich extends through the inner body. 

Preferably, the rotation of the inner body in the 
30 second direction is prevented or impeded by interaction of 
at least three generally cylindrical rollers, each with a 
respective cam surface. 

Preferably, in additi^ to said cylindrical 
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rollers there is provided one or more generally spherical 
rollers one or more of -whidx prevents or ixqpedes rotation 
of tlio inner body in tlie second aireetion hy Interaotion 
with a cam surface* 
5 Preferably, at least one generally spherical 

roller acts to support the inner body in a desired position 
within the outer body. 

Preferably^ at least one cam surface which 
interacts with a given roller includes an arcuate portion 
10 with a radius of curvature apprccniiiiiateXy the same as the 
radius of the given, roller. 

Preferably, the given roller interacts with the 
arcuate portion of the cam surface so that an arcuate 
portion of the roller contacts the arcuate porticox of Che 
15 cam surface. 

Preferably, the given roller acts as a stop. 

Preferably, in use, the proportion of the 
circumference of the given roller which contacts the 
arcuate cam surface is greater than the proportion of the 
20 rollers which do not interact with such arcuate cam 
portions* This may provide enhanced load-bearing 
characteristics for the given roller la its interaction 
with the corresponding cam sturface. 

Said given roller is preferably a generally 
25 spherical roller^ In this case, the arcuate cam portion 
may have a concave part-spberlcal portion for interaction 
with the spherical roller. 

Preferably, the inner body is supported in the 
cavity by three or more rollers. 
^0 AocordiBg to a second aspect of the present 

invention, there is provided a tool including a head 
wherein the head Includes or consists of a torque 
transmission mechanism in accordance with a first aspect of 
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^he present: invdaatioxi. 

Pro£erabIy, thio t:col ineludes, iti use, a liafidle 
coupled to the head. 

Pre£erably, the recess is located In a part of 
5 the outer body which, in use, is generally intermediate the 
imxer body and the handle of the tool. 

Preferably, the inner body includes a central 
bore for complementary receipt of a drive element, so that 
in use said drive elem e n t may be driven by application of a 
10 force to the handle o£ idle tool. 

Preferably, the tool includes a bore for 
complementary receipt of a drive element, so that the tool 
ma^ he driven by a force applied to said drive element. 

According to a third aspect of the present 
15 invention^ there is provided a tool including a one-'May 
torque transmission mechanism in a head thereof/ which in 
use imparts torqiae frcan a driving* portion to a drive 
element thereof, wherein said tool includee an attachment 
portion for attachment of a drive element of another tool, 
20 so that the drive element of the other tool may be forced 
so as to impart torque to the drive element of said tool. 

Preferably, said tool has a handle portion and 
the attachment portion is located generally between the 
head and the handle portion thereof. 
25 Preferably, said tool is a socket wrench. 

Preferably, said attachment portion comprises a 
cavity for receipt of a drive element of said other tool« 

Preferably, the cavity has a oross-secstional 
shape corresponding to the dhape of a regular polygon. 
30 Preferably, the cavi^ is square in radial cross- 

section for receipt of a square cross- section drive 
element • 

Pref erably^ the cavi^ is in the form of a bore 
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wlxlch extends throogli a portion of tdie tool. 

The tool nay laolude a plnrallty of attachments 

portions « 

£Sald other tool may be a torque vrench« 
Said other tool may be an exteneion handle. 
According to a fourth aspect of the present 
invention^ there is provided a torqpie txansmiesion 
meohanism coxqpriGings 

an outer body having a cavity therein/ 
an inner body located at least partially within 
the cavity; 

a mechanism for controlling relative rotation of 
the inner bo^ and outer body so that, in use, rotation of 
the inner body relative to the outer body in the first 
15 direction may be substantial3y^ vnisqpeded, but rotation of 
the inner bo^ relative to the outer body in the opposite 
second direction is prevented or iaspeded? 

wherein a cover is provided which extends between 
the inner body and the outer body^ said cover being, in 
use, substantially fixed relative to the outer body; axid 
wherein one or more seals axe provided between 
the inner body and the cover so as to isolate the 
mechanism for controlling relative rotation of the inner 
body and the outer body, from the exterior of the tool. 

Preferably, the one or more seals includes at 
least one ^O' ring. 

According to a fifth aspect of the present 
invention, there is provided a toaroue transmission 
meohanism comprising s 

an outer body having an inner surface defining a 
cavity therein/ 

an inner body having an outer surface/ the izmer 
body being located at least partially inside the cavity 
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and able. In iiaor to rotate therein; 

a plurality of rollers each located between tbe 
outer body aaS tbe inner body; 

ttbezein there is provided one or more cam 

siar£acesi 

wbexein notation of the inner body relative to 
the eater body La a first direction is substantially 
unlinpeded by the zollers, but rotation of the izmer body 
in the opposite Second direction is prevented or impeded 
by interaction of at least two rollers with said one or 
noxe cam surfaces/ 

wberein at least one of the rollers which 
interact with the one or more cam surfaces is a larger 
roller tifaieh is of a larger diameter than at least one 
other smaller roller which interacts with one of the one 
ox more oau surfaces; 

wiieroin the interaction of the rollers with the 
cam sarfaoe(B) which eorrespeads to prevention or iavedin? 
of the TOtation in the second direction corresponds to 
each of the rollers being forcibly engaged between the 
inner asd outer bodies so as to transmit toroae between 
said inner and outer bodies; and 

lAerein as the mechanism changes £xam a state in 
which the rollers are not forcibly engaged between the 
inner and outer bodies to a state in ^dileh the rollers are 
forcibly eogaged between the inner and out bodies/ the 
rollers do not all beccme forcibly engaged between the 
inner and outer bodies simultaneously. 

Preferably, in \i8e« one or more smaller rollers 
become forcibly engaged before one or more larger rollers. 

According to a sixth aspect of the present 
invention, there is provided a tool including a head, 
wherein the head includes or consists of a torque 
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transalasloo, mfwffhan-i.am e«a^i.Bixigs 

an outer boOST having an iaxiexr surface defining a 
cavity therein? 

an inner bo^sr having an outer surface, the inner 
body being located at least partially inside the eavi^ 
and able, in use, to rotate therein; 

a plxirality of rollers eaph located between the 
outer faeiS^ and the inner body; 

-nherein rotation of the inner bo^ relative to 
the outer body in a first direction is substantially 
unimpeded by the rollers, but rotation of the inner body 
in the opposite second direction is prevented or impeded 
by interaction of at least tMO rollers with the inner and 
outer bodies; and 

wherein at least one of the rollers has a larger 
diameter than at least one other roller. 

Preferably, the interaction of the at least two 
rollers with the inner and outer bodies includes 
intsraotion of said rollers with oam sorf aoes provided in 
20 the tool head. 

Preferably, at least one can surface which 
intexaots with a given roller includes an arouate portion 
with a radius of curvature approidLttately the same as the 
radius of the given roller. 

Preferably, the given roller interacts with the 
arcuate portion of the cam surface so that an arcuate 
portion of the roller coataots the arouate portion of the 
cam surface. 

Preferably, the given roller acts as a step. 
Preferably, in use, the proportion of the 
circumference of the given roller which contacts the 
arouate oam surface is greater than the proportion of the 
rollers which do not interact with such arcuate cam 
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portions. TMs nay provide enhanoed load-bearing 
cI«racl;eristicB for tha given roller in its Interaction 
with the corre^pcmding oam surfaoe. 

said given roller «ay be a g^wrally apherioal 
roller, m tbifl case, the arcuate cam portion aay have a 
oonoave part spherical portion for interaction •ith the 
sphorloal roller. 

According to a seventh aspect o£ the present 
invention, there is provided a tor«ue transmission 
xoeohaniam couipx-laln^s 

an outer bo^y having an inner surface defining a 
cavity therein; 

an inner body having an outer eurfacor the inner 
body being located at least partially Inside the cavity 
and able, in use, to rotate therein; 

a plurality of rollers each located betwean the 
outer body and the inner body; 

wherein rotation of the inner body relative to 
the outer body in a first direction is substantially 
unlnpeded by the rollers, but rotation of the inner body 
in the opposite second direction is prevented or Inpeded 
by interaction of at least t«o rollers with the inner and 
Outer bodies; and 

wherein at least one of the rollers is generally 

25 spherical. 

Preferably, the interaction of the at least two 
rollers with the inner and outer bodies includes 
interaction of said rollers with cam surfaces provided in 
the inner and/or outer bodies. 

Preferably, «t least one cam surface ^ch 
interacts with a generally spherical roller includes an 
arcuate portion with a radius of curvature approximately 
the saifte as the radius of the si^xerical roller. 
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Preferably, the gj.^ roller interacts vrxxti. the 
arcuate portion of the cam surface so that an arcuate 
portion of the roller contacts the arcuate portion of the 
oan surface. 

Preferably, the spherical roller acts as a stop. 

Preferably, the aeohanism inclu€tes at least one 
cylindrical roller which contacts a cam surface and, in 
use, the proportion of the surface of the spherical roller 
which contacts the arcuate cam surface is greater than the 
proportion of the cylindrical roller{s> whidh contact 
respective cam surface (s) . 

Preferably, the arcuate cam portion has a concave 
part-spherical shape for interaction with the spherical 
roller. 

Preferably, the mechanism is included in the head 
of a tool. The tool may be a socket wrench. 

According to an eighth aspect of the present 
invention, there is provided a torque transmission 
neohanism coaqpri sings 

an outer body having an inner surface defining a 
cavity therein; 

an inner body having an outer surface, the inner 
body being located at least partially inside the cavity 
and able, in use, to rotate therein; ' 

a plurality of rollers ea«h located between the 
outer body and the inner body; 

Wherein there is provided one or more cam 

surfaces; 

wherein rotation of the inner body relative to 
the outer body in a first direction is substantially 
unimpeded by the rollers, but rotation of the inner body 
in the opposite second direction is prevented or impeded 
by interaction of at least one interaction meaiber with at 
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least oae of said one or cam anrfaeas; and 

t^berein at le««t that portion of a ca» surface 
wxth «Mch said at least on« interaction infracts 
is anbstantlally straight. 

Proferably, the at least one Interaction mmibmr 
is a xoller. — «u««c 

Preferably, th« at least one interaction »e«fl>er 
is generally cylindrical. 

Preferably, said eubstantially straight caa 
surface portion is provided on said outer body. 

Preferably, said Bubst«atialJy straight cam 
surface portion is provided on an inner surface of a 
recess in «hieh said at least one interaction »«nber is 
retained In use. 

Preferably, said recess is adapted to retain a 
Plurality of interaction «e«a«rs, «hich can interact with 
respective cam surfaces provided on an inner surface of 
the recess in order to prevent or i„«,ede rotation of the 
inner body relative to the outer body. 

Preferably, at least two of the respective cam 
surfaces inclnde portions «hich are s^stantially straight 
««1 which can interact in use with respective interaction 
iBfffli b e gae 

Preferably, at least two of the interaction 
»«»bers retained 1« the cavity are of different sises. 

Preferably, the iimer surface of the recess 
includes a step portion between the substantially straight 
cam surfaces. 

Pre«erab3y, there are provided two or more 
recesses each including a substantially straight cam 
porti<m. 

Preferably, each recess includes at least two 
substantially st»aght cam portions, each of which is 
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adapted to interact ,,ith a different ijateractlon managers. 

Preferably, or each reoesa is provided in the 

outer bo^. 

Preferably, the re^eot±v« iateraction neniberB 
are adapted to be olaa^ped bet«eea the outer surface of the 
body aad respective ca» surf aoes in order to prevent 
or l»»ede relative rotation of t:he inner and outer bodies. 

Preferably, the portion of the outer surface of 
th« inner bo^ which can, in use, interact with the 
interaction aeniberCs} is arcuate. 

Preferably, the outer surface portion is 
deoerally cir«mlar. 

Preferably, the outer surface portion is 
generally cylindrical. 

accordinfl to a ninth aspect of the present 
invention, there i» provided a torque transmission 
aa chaais m comprising t 



an outer body having an iju^ surface defining a 
cavity therein/ 

an inner bo^ having an outer surface, the 4^».^r 
toc^y being located at least partially inside the cavity 
and able, in use, to rotate therein/ 

at least one location wenber for relatively 
locating the outer body and the inner body; 

wbewein there is provided one or more cam 

surfaces; 

^Awroin rotation of the inner body relative to 
l:he outer bo4y in « first direction is substantially 
iwimpeded by the at least one location loentber, but 
rotation of the inner body in the opposite second 
direction is prevented or deeded by interaction of at 
least one interaction meaib^ with said one or «ora cam 
surfaces^ a&d 
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■nhttraisx t-b» at least one loeatiim tteonbeir is 
U»al>le to interact with a a«a eurfaca, and botob Bolely 
to support and looate tho iim« body In the outer bochr, 
without substantially iinpedinsr relative rotation o£ the 
inner and outer bodies. 

Preferably, the at lea^t one location meniber is a 
roller located between the inner body and the outer body. 

Preferably, there are provided at least three 
rollers which are unable to interact with a can surface. 

preferably, each of the one or nore rollers which 
i« unable to interact with a can surface is retained in a 
recess provided in the outer body. 

Saeh of the one or nore rollers unable to 
interact with a cam surface may include a generally 
15 ^lindrioal rolling siurface. 

altcimatively, eacih of the one or more rollers 
unable to interact with a cam surface may be generally 
spherical. 

Preferably, there are sufficient location aeaibers 
that th«y would be able to effectively support and locate 
the inner and outer bodies mn in the absence of the 
interaction members. 

m at least preferred eiid>odiments of necihanisms 
In accordance with this aspect, the use of rollers which 
Bupport the inner body relative to the outer body, but 
vAich do not act as interaction maudsers which serve to 
ii«««de or prevent relative rotation of the inner and outer 
Ixjdies, provides especially low friction rotation of the 
inner body relative to the outer body in the first 
30 direction. 

According to a tenth aspect of the present 
invention, there Is provided^ 

a tool for interaction with a polygonal fastener 
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having a xxiuober of edges i 

whexrein tlie tool has an fiajst^ener reoelviAfil' 

portion Including a number of lnt;emal surface portions 
adapted for Interactlcm with corresponding edges of the 
5 fastener; and 

wherein the internal surface portions are adapted 
to fit closely to more than half of the edges of the 
fastener* 

Preferably, the tool la a spanner. 
^0 Preferably, the tool is adapt;ed for use with 

heKagonal nuts £md/or bolt-heads. 

Pref ereibly, the tool provides four internal 
surface portlone adapted to interact with four edges of a 
hesagozial nut or bolt-head* 

According to an eleventh aspect of the presenb 
invention^ there is provided a mechanlem for transmitting 
torque from a hand tool for applying torq^e to fasteners, 
to a fastener, said mechanism including; 

a hand tool interaction portion for engagesoent 
20 with a portion of the hand tool which Is adapted to 
contact with and to drive a fasteneri 

a driving portion for driving a fasteneri and 
a securing portion for releaseably attaching to 
the fastener interaoti^ portion, for securing the 
25 fastener interaction portion in relation to the portion of 
the hand tool whloh is adapted for contact with and to 
drive a fastener. 

Preferably, the mechenism is for transmitting 
tor<jue from a ring spanner to a fastener* 
30 Preferably, the driving x^rtion is adapted to 

engage a fastener* 

Preferably, the driving portion is adapted to 
engage a nut or bolt-head. 
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Preferably, tha hand tool Interaction E>ert:ion and 
th» drivinsr portion are fioxmsa as a single member. 

Preferably, tbe ttechanian includes a tbrough bora 
eKteading- axially thereiamnigb. 

Preferably, tbe band tool intaraction portion is 
generally besagonal in radial cross-section. 

Preferably, tbe band tool interaction inoludas a 
connoction portion for cooperative connection to a 
corresponding connection portion of tbe securing portion. 

Preferably, tbe connection portion of one of the 
band tool interaction portion and tbe securing portion 
Includes a biased connection element for cooperation witb 
an associated recess on tbe other of tbe band tool 
interact ion portion and tbe securing portion. 

It will be appreciated tbat two or more aspects 
of the present invention may be beneficially eonibined, and 
tbat certain features which are preferably or optionally 
incorporated in respect of one aspect may also be 
preferably or optionally incorporated in embodiaents of 
20 otber aspects. 
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Preferred einbodiments of aspects of tbe present 
invention will now be described, hy way of example only, 
with reference to the accompanying drawings in whichi 

Figure 1 is a s.ohenatic plan part-sectional view 
of an eaOaodiiBent of a toroue transmission necbanism 
incorporated in tbe bead of a socket wrench? 

Fignra 2 is a greatly enlarged schematic 
representation of a clutch roller in a recess in tbe 
oaJbodimemt of Figure 1; 

Figure 3a is a plan view of an euOsodiaent of « 
socket madb. including a tonpae transmission mschanisn in 
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aeeoxdaaoe with coa or more at^ts of the present 
inveatioa; and 

FiBure 3b is a partieO. croas-sectioaal side view 
corre«poiid£xi0 to Fignre 3 a; 

rigore 4 is a achenatic plan part -sectional view 
of an eii*odiaeat ai»il«r to the embodiment of Figure 1 bat 
including a seal; . 

Figure 5 is a schematic plan part-sectional view 
of an alternative embodiment; 

Fiflurea 6a, Sb, 6c, 6d and 6e are plan views of 
alternative eiBbodineats of tools, each with a 
correspondinsr end projection; 

Fioures 7a, 7b, 7c and 7d are plan views of 
further alternative embodiments; 

Figures « a and 8b are plan views of alternative 
enbodianants of tool heads; 

Figure 9a is a plan view of an alternative 
embodiment of a tool; 

Figure 9b is a side view of the tool of Figure 

20 9a; 

Pisures loa and lOb are illustrations of tool 
handles suitable for use with the embodiments of Figures 9 
to 8b; 

Figure lla is a plan view of a conventional ring 

25 spannsr; 

Figures lib, lie and lid are partial sectional 
views of the heads of embodiments of ring spanners in 
acoordanoe with one or more aspects of the present 
invention; 

30 Figure 12a is a aide, partial cross-sectional 

view Of a further ««*bodiment of a tool in accordance with 
one or more aspects of the present invention in the form 
of a socket tspe tool; 
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Figure 12b is an end view of a part of the tool 
of FiffOTO 12a; 

Figures 13 and 14 are sclisaatio partial sectional 
views showing alternative roller configurations for tHe 
^ool of Figures 12a and 121>. 

Figures I5a, iSb^ 15c end 15d are, respeotivel^^^ 
plan, side perspective and end views of a further 
embodiment of a socket wrench tool; 

Figures 15e and ISf are, respectively, cross- 
sectional views on A-A of Figure 15a and B-B of Figure 15b 
respectively; 

Figure 16a is an enlarged detail of part of 
Figure 15 f; 

Figure 16b provides three views of an element of 
15 Figure 16a; 

Figure 17 a is a plan view of an enibodiiiient of a 
coinbination spanner including an attached two-part socket 
snechanism; 

Fignre 17b is a side elevation corresponding to 
20 Figure 17a and showing scK&e internal detail; 

Figure 17c is a perspective view corresponding to 
Figure 17a; 

Figure 17d is a perspective view corresponding to 
Figure 17c but showing the parts of the socket aechanism 
25 and coinbination i^anner separated; 

Figure 17e is a cross-section corresponding to A- 
A of Figure 17b; 

Figure I7f is a cross-section corresponding to B- 
B of Figure 17ap 

Figure 17g is an end view corresponding to 
Figures 17a, 17b and 17c??*; 

Figure 17h is an enlarged detail of Figure 17f ; 
Figure 18 is an enlarged detail of Figure. 17e; 
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Figures 19a and ISb are enlarged details o£ 
Plgures 17c and 17d; and. 

Figure 20 is an enlargement; of Figure 17f . 

DSV^XLSD DESCauPTION OF TOS PRKPERRBD BMBODIMEHTS 

Referring so» to Pioure I, a preferred enbodiinent: 
Of a torque transjoisslon necliaaisBi in accordance with 
aspects of the present invention, generally designated 1, 
incorporated in a tool, includes a liollow outer body 10 
and a generally cylindrical inner body 30 accenniiodated 
inside a cavity 12 provided in the outer body 10. She 
inner body bas a generally cylindrical outer surface 32. 

The cavity 12 is defined by an inner wall 11 of 
tbe outer body 10. The cavity 12 nay be considered 
generally cylladrieal in shape and, in use, generally 
coaxial with the inner body 30, First to third 
circumferentially extending recesses 14, 16, 18 are foxned 
on the inner wall ii of the outer body 10. The recesses 
14, 16, 18 are defined by generally radially extending 
wall portions of the wall li which define the ends of the 
recesses and generally oireuaferentially extending oam 
surfaces 14a, ISa, I8a, which define the widths, or radial 
slaes. Of the recesses, ie the circumferentially varying 
spacing between the respective cam surfaces 14a, I6a, 18a 
and the outer surface 32 of the iuusr body 30. 

Although the cam surfaces 14a, 16a, 18a extend 
generally circumferentially, they are not exactly 
circumferential in orientation, saoh of the first to 
third recesses 14, 16, 18 has a narrower portion at a 
circumferentially more anti-docfcwise part thereof (as 
viewed in Figure 1) and a wider portion at a 
circumferentially more clockwise part thereof (as viewed 
in Figure 1) . The varying widths of the recesses 
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aatezmined by trSie difference between tbe aotual ffeoaatries 
of the cam surfaces 14a, 16a, 18a and a nominal truly 
oironaferential surface, m order to illustrate tbia 
clearly. Figure 1 includes, adjacent the cam surface 14a 
5 of the first recess 14, an arcuate broken eunre, 

designated R, which has as its centre of curvature the 
axis of the ixmer body 30. A conparison between curve S 
and the cam surface 14a clearly illustrates the gecwetry 
of the cam surface I4a and the varying width of the recess 
10 14. 

The first to third circumf erentially extending 
recesses 14, 16, 18 house respecttive first to third 
generally cylindrical rollers 22, 24, 26, and associated 
first to third helical springs 23, 25, 27. !Ehe first to 
third helical springs 23, 25, 27, abut th^ doofcwise ends 
of the respective recesses 14, 16, 18, as seen, in Figure 
1, biasing the respective rollers 22, 24, 26 
eircumferentially (anti-clockwise in Figure 1) away fnan 
the wider portions of the recesses 14, 16, 18 and towards 
the narrower ends of the recesses 14, 16, 18. 

Wie rollers 22, 24, 26 are oaptively held within 
their respective recesses 14, 16, le by being positioned 
between the w^lla of the recesses 14, 16, 18 and the outer 
wall 32 o£ the inner body 30. The sizes of the rollers 
22, 24, 26 are such that the diameters of the rollers 22, 
24, 26 are smaller than the widths of the widest portions 
of their respective recesses 14, 16, 18, but greater than 
the widths of the narrowest portions of the respective 
reoessea 14, 16, 18. 

Figure 2 illustrates the positioning and 
<veration of the first roller 22 in the first cavity 14, 
in use. She first roller 22 is illustrated in three 
positions, designated by the letters A, B and C, 
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correspoxuaiag t:o three different scatea of tlie torgue 
laransmissioa mechanism. ^ eeoond and third rollers 24, 
26 operate analogously. 

When the inner bo<^ 30 is not rotating relative 
to the outer body 10, the springs 23, 25, 27 tend to force 
the rollers 22, 24, 26 towards the narrower portions of 
the recesses 14, 16, is. under these cirouiastancea the 
rollers 22, 24, 26 are each held in a circnnifereatially 
intemediate position with respect to the recesses 
(corresponding to position B In Figure 2) In ,Aioh they 
are in gentle contact with the respective cam surfaces 
14n, 16a, ISa and with the outer surface 32 of the inner 
body 30. Vhis corresponds to a -contact- or neutral state 
of the torque transmission mechanism (and the tool) . 

Rotation of the inner body 30 in a clockwise 
direction (as seen in Figure l) relative to the outer body 
10, tends to force the rollers 22, 24, 26 against the 
springs 23. 25, 27 and towards the wider portions of the 
recesses 14, 16, IS. xjnder these circwnstances the 
rollers 22, 24, 26 are each held in a circumferentially 
acre clockwise position (as. shown in Figure 1) with 
raspeet to the recesses (corresponding to position A in 
Figure 2) . m this state the outer and inner bodies 10, 
30 can ttova freely relative to each other in this 
specified direction, aails corresponds to a -free running- 
state of the torque transmission mechanism (and the tool) . 

Rotation of the inner body 30 in an anti- ' 
clo«dwi»a direction (as seen in Figure I) relative to the 
outer body 10 tends to force the rollers 22, 24, 26 
towards the narrower portions of the recesses 14, 16, 18, 
into a more anti-clockwise position, under these 
circumstances the rollers 22, 24, 26 are each held in a 
circumferentially more anti-doofcwiBe position (as shown 
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la Figure 1) with re«paet to the reciMses, oailfl 
corresponds to position C ia Figure 2. Beoauae the 
diameter of eacsh roller 22, 24, 26 le larger than the 
width of the xiarrower portion of the respeotive reeeBs, 
5 each roller ia forced fizaly against both & cam surface 
14a 16a, 18a and the outer snrfaoe 32 of the Inner ho4y 
30, thus halting relative rotation of the inner and outer 
bodies 10, 30 in this specified direction, •ihis 
oorresponds to a "rotaticmallir looked" or torque 

10 transadtting state of the torque transmission mechanism 
(and the tool). 

nxus the vechanism 1 acts as a olut<^ Mft^i^g -n ^ f fw ^ 
' to engage and disengage the inner and outer bodies 10, 30, 
allowing relative rotation in one direction only, ^e 

15 dimensions and toleranoea of the cosqponents are arranged, 
in the preferred embodiment, so that there are only very 
small angles between the dif f ersiU; positions of the 
rollers which ocnrrespond to the different states of the 
tool and torque transmission mechanism, in the preferred 

20 embodiment the angular difference in the position of a 

given roller, with respect to the outer body, between the 
neutral state B and the free running state A is about cme 
degree, and the angular difference in the position of a 
given roller, with respect to the outer body, between the 

25 neutral state b and the locked state C is no more than 

about half a degree, This provides a mechanism idiidh can 
rotationally lock the inner and outer bodies 10, 30 in 
leas than one degree, in contrast to a ratcAet type 
mechanism with 72 teeth which requires an angular movement 

30 of five degrees for the pawl to move from an engagement 
position with one ratchet tooth to the same position on 
the next ratchet tooth* ^Che rapid engageaaent between the 
neutral state B and the locked state C is facilitated by 
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bUe biaslnjr acticm of «« apringa 33, 25, 27. 

provision o* at least tl««e angularly widely 
fipacod «,llers allow, the l«nar body 30 to b. ,„alnta±nad 
a»d sttBported generally centrally in the cavity 12. 

It should be noted that the ».echani«m nay be 

oonstnoted so that th^ r^it^^^ j, - 

the rollers do not all exhibit the 

sane angular dlCCereneea ±n. th<.<^ «^ 'j.^ 

4. wencea xa their posxtton corresponding 

to the dx«erent states of the aaahaniam - this 
conaideration will be described in „ore detail later. 

A fourth reoess 20 houses a spherical roller 21. 
Tho fourth recess 20 provides a o«n surface 20a which 
allows relatively free «H:lon of the spherical roller 21 

the inner bo<^ 30 «>tate3 in the clockwise direction 
(as Viewed in Figure 1, relative to the outer body lo, but 
causea locking of the roller 21 between the c«a surface 
20« and the outer aurfaoe 32 of the inner body 30 if the 
Wr bo*r 30 begins to rotat* i„ the anti -clockwise 
direction relative to the outer body 10. «,e c«a surface 
20a includaa a stop portion 20b which engages the 
-Pl«iricaX roller 2a in the locked position, xhe stpp 
portion 20b is generally arcuate in shape, with a radius 
of curvature TOrcxiaately e^al to the radius of the 
3pherla.l roller 21, thus providing a relatively large 
area of contact between the atop portion 20b and the 
25 spherical roller 21. «ha ca» portion is preferably a 
clo«, fit with the spherical roller in three dd^nsions 
rather than Just two. «»at is, st«^ portion aob «^ have 
a concave part-spherical shape, which i, centred on the 
centre of the spherical roller 21 when the spherical 
roller 21 and the step portion 20b «re in contact. 

«he provision of a fourth roller in the form of 
the sphericl roller 21 iiowa the inner body 30 to be 
«W«ted generally centrally la the cavity 12 «ore 
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securely aad accurately thm It wouia be hy tlie first to 
tliird rollers 22, 24, 26 alone, and aldo assists witK tbe 
distribution of load, as illustrated in. Figure 1, the 
arcuate storp portion 2Qb extends approKiaately ninety 
S degrees around a cirouinference o£ the spherical roller 21 
but It will be appreciated that greater or lesser angular 
extent is possible. Owing to the structure ot fche reoesSr 
the stop porticm can not eaictend loore than (almost) ISO 
degrees around the sjiherioal roller^ otherwise it woxad 

10 penoanently contain the roller, m practice, increasing 
angular extent auoh shove the illustrated ninety degrees 
provides little b^e£it, since little £oree would be 
directed through the additional surface. An angular 
extent o£ nueh less than ziinety degrees would reduce the 

15 load distributinflr surface and is therefore less preferred, 
but could be used i£ considered to provide adequate 
distribution of load. An angular extent of about 90 
degrees is therefore preferred, although in other 
esibodiments stop portions with angular extents about the 

20 roller from about 30 degrees (or even less) to about 150 
degrees could be provided. -Che provision of the described 
configuration of stop surface 20b assists the spherical 
roller 21 to effectively protect the cyldAdrical rollers 
from excessive forces uhioh ndght damage Acna or the 

25 surfaces of the inner and outer bodies 30, 10 vdiich they 
bear on, Suofa doaiage could affect the operation of the 
mechanism and might increase the small angular 
displacement between the neutral position B and the looked 
position C, la alternative eaubodimants, there may be more 

30 than one roller which has a fitted stop portion. In the 
preferred ei^bodiment, the rollers 2l# 22, 24^ 26 are not 
eoually spaced and the spherical (or *^stop'») roller 21 is 
positioxied ax»>roximately 90 degrees away from the iMpgest 
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cyXindrioal roller (the tlxird roller 26) . 

An iinportazit feature c£ this ea^odiiaent is that 
the diaxneter of the third roller 26 ia considerably 
greater than the diaoeters of the f iret and second rollers 
5 22, 24* 'ShB dinensions o£ the third recess 18 and the 
third spring 27 are also correspondinffly greater than 
those o£ the first and second recesses 14, 16 end the 
first and second springs 23, 25 « 

The provision of a larger diameter roller as the 

10 third roller 26 gives greater contact areas hetween the 

third roller 26 and each of the izmer and outer bodies 10# 
30 than would be given if the third roller 26 were of 
sm^llw diameter* Thus, the load bearing capacity of the 
tool is enhanced by use of a large* roller « Keeping the 

15 overall si2se of torqcue transmission mechanisms to a 

mlniTmim is often of critical importance, and increasing 
the sise of a roller will generally lead to an increase in 
overall size of the mechanism (all other things being 
eq[ual)« Thus, considering Figure ±, if the diameters of 

20 the first and second rollers 22, 24 were to be increased, 
tbi9 radial sizes of the first and second recesses 14, 16 
would have to be increased correspondingly « Then to 
maintain the same minimam radial thickness of the outer 
body 10, the overall dimensions of the outer body 10 (and 

25 thus the overall dimensions of the tool head) would have 
to iM increased, which would be undesirable. In the 
described embodiment, hoover, the larger diameter third 
roller 26, and the oorrearpondingly larger third recess 18 
are positioned at or close to the centre line of the tool, 

30 that is, they are substantially between the inner body 30 
and a handle 92 of the tool. Thus, the larger third 
recess 18 is formed in a part of the tool where it can be 
acccmmodated without decreasing the minimum wall thickness 
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and without increasing tha owall siz«, or woskin? 
diaa»ter o£ the tool. 

la the preferred ^inbodimeat the first and second 
rollers 22, 24 and the spherical roller 21 each have a 
diameter of 4 am, the third roller 26 has a diameter of € 
«m, the inner hodsr 30 has a diameter of 22 mm, and the 
outer body- 10 has aa outside working diameter (ie a width 
in the direction perpendicular to the axis of the handle 
of the tool) of 34 mm. in an alternative embodiment, with 
improved load bearing capacity, but also increased size, 
the first and second rollers and the spherical roller each 
have a diameter of 6 am, the third roller has a diameter 
of 8 an, the inner bodr has a diameter of 23 am, and the 
outer body has an outside diameter (ie a maxionm width in 
the direotioa pexpendicular to the axis of the handle of 
the tool) of AO mm. 9Jhe 40 mm head width allows for a 
hore of a square half inch <12.7 mm) bore to accommodate a 
standard half inoh square drive block. 

m a preferred enOiodlment the cam surfaces are 
arranged so that the locking of the first to third rollers 
22, 24, 20 and the spherical roller 21 occur 
progressively, that is, in very close succession, rather 
than simultaneously. 

It is preferred that the smaller first and second 
rollere 22, 24 become substantially locked first, that the 
larger third roller 26, becomes substantially locked 
momentarily thereafter^ and that the spherical roller 21 
locks last. Vfae spherical reller 21, having a large 
contact area with the atop portion 20b of corresponding 
earn surface 20a and engaging last, acts as an effective 
•nd stop, preventing undue load being applied between the 
first to third rollers 22, 24, 26 and the respective cam 
surfaces 14a, l«a, l«a. it win be appreciated that the 
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sequential loekizia of tlw rollers ocoors in eactxeately 
<zalck suoeessxoat Uie last roller to look will do so oaOy 
a fraction of a degree behind the £iret. 

In the described preferred embodiment, the larger 
third roller 26 engages about a sixth of a degree after 
the first and second rollers 22, 24 and the sxdierical 
roller 21 engages less than half a degree later. The 
profiles of the oen surfaces 14a, 16a, 18a, 20a, taking 
into account the dianeters of the rollers 22, 24, 26, 21 
and any other relevant factors, such as the magnitude of 
the force applied by the springs 23, 25, 27 dictate the 
exact angular displacement rvg^xired for each roller to 
engage from a neutral to a locked position, and the 
desired sequence can be provided. Because the engagement 
of the rollers 22, 24. 26, 21 is in extremely quick 
succession, and the cam surfaces are inclined only a few 
degrees, SO that the widths of the recesses vary only 
slightly, any tjoqpression of the rollers 22, 24 which 
engage earlier (between the cam surfaces 14a, l«a and the 
Inner body 30) will be of the order of micrometers and 
should be readily absorbed by the elasticity of the 
rollers without damage to the rollers <xr other elements of 
the mechaniaa l. 

An advantage of ttiis sequential locking of the 
rollers is that po3itive and firm locking of the rollers 
can be provided without damage, thus maintaining the small 
tolerances of the mechanism and the very rapid locking 
action thereof. 

lEhe Shapes and dimensions of the various elements 
of the preferred embodiment were calculated with the 
assistance of a CAD computer program, and the operation of 
the WBch anisn checked by compater simulation before 
eonstroction of the mechanism, m actual construction of 
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a prototype, it a»ay be of assistance to provide an izuar 
body v^olx is sli^tly oversised and then gradually raduce 
the dxaneter of tlie inner body by macbininff until tb^ 
desired fit and intaraetion betnaan the parts is achieved. 

The inner body 30 has a stxuare cylindrical bore 
34 therethrough. The square cylindrical .bore 34 is 
adapted to receive a slideable square drive block 56, as 
shown in Figure 3b. The slideable square drive block 56 
includes a releasable locking nachanism in the foiaa of a 
Bunber of ball detents 58 on its aaeially extending faces. 
Vhe ball detents 58 are retained in the drive block 56, 
but are resiliently biased to stand slightly proud of its 
surface. The ball detents 58 releasably lock into place 
with respective recesses 36 (as shosm in Figure 1) within 
the bore 34 so that the drive block 56 is retained in the 
bore 34 with part of the length of the drive block 56 
eaoiosed. Vb» exposed part 60 of the drive block 56 is 
adapted to releasably lockiagiy couple to a socket or 
other tool piece (not shotm) to be rotated, via the ball 
20 detents thereon. <3«he action of a square drive block 
coupling to a socket or other tool piece by use of ball 
detents is not new per se, and will be understood by the 
skilled person.) 

a*e bore 34 eactends all the way through the inner 
body 30, and the drive block 56 may be fitted to the inner 
body 30 so as to extend from one asial side of the inner 
body 30, or Cson the opposite side thereof, depending on 
whether it is desired to rotate the socket or tool piece 
la a clockwise or counter-clockwise direction, it will be 
appreciated that a wide range of tool pieces can be driven 
via the drive block 56 (and possibly also Tria an 
aivropriate a^tor) including screwdriver bits, Allen key 
bits and the like, it will also be appreciated that 
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Jl« «^ «*« «.p.^.,. Although it is 

that «« <l.l„ .o . ho« 34 «,l.h 

« *l=h th« bor. 34 1, replace, ,^ . .uit^iy 
«vlt, .lu»r .10. cf th. 1^„ hoa,. «^ 
Mo^d. . ^ „^ att«dd«, . ariv, block. 

" . . *■ 1. 3a «>d 3b, la 

MOltlon to th. aquare ho«. 34 1= th. 1^ bo*r 

30, a Bra«.r««i «boal«„t o£ a tool 1^1^ , .eooadaxy 

bora ,0 for . co«pla««ta^ ^„ ^ 

<»ot .ho«., ot a .ta-aard h«,aia, „=h a. la prort** « 
IS eo»*roi.lUr wraHrtJl, tor^ie »r«,oh., aaa thi Ilk, 

*11«1=, .o««,tl« Of . „^ ^^^^^^^^^^^^ 

.llo„ a .1^ tor^., or laaa, to >» appliaa to a 
«-b.r bat «ach inoioata. ^ th. „l™ 
« - t„lcally b, tripping Of a h«.aia 

20 po«l«. wltk aajuatabl. .attl.«, 1. thl. ^ . 
tor«. «»n«h to b. ooaa««aa to tho tool ao „ to »ak. 
«. Of tba baaaflt. of th. tool. rtX. allow, th. tor^ 
-r«u* to *. .aaa 1. a «B.rtct.a apao., ,*.r. llttl. 
•noular -otloa of tb. ta»dla la poaalblo, poaalbly 

2S «»h a to»w. »«aoh to ba aaoa x^r. It ooaia 

-ot otherwl« b. ...a off.otlv.ly. in a« alt«»ativ. 
-boai^at. tb. of tor„, aenaltlv, banal, portlo. 

«Ploall, «.a o. a tor«. wraaob fox« tb« h«^e portly 

Of a cool in aeeordaneo wit^h 

«»w:a wita on« or mora aspvots of tho 

.0 pr.a«.t la«ati«n. a«t la, ,„oh .a -^odWt oouia b. 
.tail«r to tba tool of ylgara 1 but .ith a toroaa 
indicatinsr hcudleo 

AB described alxmi with reference to the bore 34, 
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thB Beoondary bore 90 could be re«Haeed by suitably shaped 
oavltias. If the tool of - Figures 3a and 3b la used witb a 
normal torque wroncb. It migbt be nacessary to tolerate 
some inaccuracy In the torewe applied, or to perform some 
re-calibration of the tor«tte wench in order to allow for 
the effective iaorease in length created by the distance 
between the prlniaxy and secondary bores 34, 90. xf the 
distance bet«»en the primary and secondary bores 34, 90 is 
small compared to the length of the torque wrench handle 
any inaccuracy created will be small. 

tJse of the sacondaxy bore 90 is not limited to 
use with torque wrenches, it may be beneficial to attach 
a square drive tool to the tool of Figures ^a and 3b for 
altering the angle of the handle with respect to the tool 
or effectively lengthening the handle. 

Referring to Figure 3b, the inner and outer 
bodies 30, 10 are retained together by cover meiribers 94a, 
94b t^ch are attached in any suitable fashion. Options 
for attachment of the covers 94a, 94b will be appreciated 
Pir the skilled addressee, a preferred eaibodiment includes 
first and second circular seals 96a, 96b ,diich eactend 
around and slightly spaced from the bore 34, in grooves 
set into respective axial end faces of the inner member SO 
and respective grooves in the cover menOters 94a, 94b. Xhe 
seals 96a, 96b seal the inner body 30 to the cover menibers 
94a, 94b, isolating the rollers 22, 24, 26, 21 and other 
internal components from esteznal contaminants such as 
dust and even water. The arrangement of one such seal 96a 
is shown in Figure 4 (whicsh otherwise corresponds to 
Figure i) . The seals 94a, 94b are preferably in the form 
of »0' rings and formed from a material such as a self 
lubricating plastic or from nepprene, which is durable 
enough to withstand prolonged use between the relativeOy 
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no^riag parts. The eaabodinxant o£ Pig. 4 Illustrates hov 
well suitod thd struoturo o£ senna pree«rrea enibodlaattts 
may be, for provision of seals therein, m some oases, i 
would be possible to incorporate similar sealing methods 
into other types o£ torque transmission mechanisms and 
tools, including conventional ratchet and pawl type 
arrangements such as those in ratchet socket wrenches. 
From the teaching of this document, the skilled person 
will gain en appreciation of how this could be achieved. 

Figure 5 shows an alternative embodiment of a 
tool, generally designated 500, including an alternative 
embodiment of a torque transmitting mechanism 501. •chls 
embodiment differs from the eiabodiment of Figures 1 to 3b 
mainly in that a third recess 518 located generally 
between an inner body 530 and an elongate handle portion 
592 includes first to fourth rollers 526a, 526b, 526c, 
526d at least one 526d of which is of greater diameter 
than othex rollers 522, 524, 521 which are spaced around 
the circumference of the inner body 530. The embodiment 
of Figure 5 includes first and second secondary bores 
59Da, 590b of which the first bore S90a is close to the 
toriiue transmission mechanism 501 and the second 590b is 
spaeed a oon^ldezeble distance from the torque 
transmission ateohanism 501 along the handle portion 592. 

end of the handle portion 592 which is distal from the 
torque transmission mechanism 501 Includes an aasially 
extending cavity 599 for receipt of a drive element of the 
same dimensions as the drive elements which the bores 
590a, S90b are adapted to receive. This enables suit^le 
eaetensicn handles (see e.g. Figures 10a and 10b) to be 
located eeaxially with the handle portion 592, 

Figures 6a to 6e show further eaibodijnents of 
tools, having handle portions of different lengths, and 
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eacli inoludlnff an aadally extmdiA9 cavity, aa Bhmm in 
lAe reapective €33td views, for coxmaotiozi to an extoasion 
handle. It will also be noted that the covers €94 of the 
various ©mbodimentB extend close to the bores €34 of the 
inner bodies (not shown) providing an attractive 
appearance and adeizuate overlap of the cover 694 and an 
imxer body <not shown) to facilitate provision of seals 
(not shown) between these parts* 

Figures 7a to 7d show further eaxbodixaents with 
different appearances to those of Figures 6a to 6e. 
Figures 7a to 7d include dimensions, by way of eocample 
only, to illustrate the sises of envisaged ^libodiinents . 

Figure 8 a is a plan view of an enibodijDent of a 
tool head generally designated 800, pivotally attached to 
a yoke 810 by first and second pivot pins 812^ 814. The 
yoke 810 includes a central body portion 815, in which is 
provided a cavity 818 which is dimensioned suitably for 
receipt of a drive element (not shown) of another tool 
(not shown) . 

Figure 8b is a plan view of an enibodiment of a 
tool head, generally designated 800a, including- an inner 
body 830 having a 6<iuare bore 834 therethrough. The tool 
head 800a also includes a secondary bore 890 and an axial 
attaohment portion 899, the functions of which will be 
appreciated frOTi the above description relating to other 
embodiments . 

Figures 9a and 9b show an enibodiment of a tool, 
generally designated 900. The tool 900 has a first drive 
element 950, which is 3/8 inch (9.5mm) sg^iare in cross- 
section and whiOh includes a fisrst ball detent 952, 
extending from one. side thereof and a second similar drive 
elemmt 953, having a second ball detent 954, extending 
from the other side thereof » 

at\LeaiineS\]tMP\«pcel\M8781»tfoo aC/Q3/P9 




22:53 




W«3< •> IP fiUSTOflLIfi PT 




N0.234 



17039 



10 



15 



20 



25 



The tiXBt drive «l«aient 950 is atliaahdd to an outer 
hoOy 956 o£ a torque transmission wi>or^i%»-nA ^fj^ t^y,^ second 
drive element; 953 is attached to an inner body 958 of t2ie 
torque transmission device. She outer body 956 and inner 
body 958 may interact, and be struettired, siisilarly to the 
corresponding parts of other enibodiments described herein. 
It. will be appreciated that this embodiment therefore • 
provides an "in-line drive" whereby torqae applied in a 
first direction to the first element 950 will be 
transmitted to the second element 933, but a torque 
applied in tbe opposite directim will not be transmitted 
from the first drive element 950 to the second drive 
.element 953. 

In use tOie rotational direction in whidh a toxg:ue may 
be transmitted from a driving one of the drive elements 
950, 953 to a driven one of the drive elements 950, 953 
m^ be detezained by selecting which of the drive elements 
950, 953 is used as the driving element and which is the 
driven element. That is, in use, (assuming that the tool 
is being used with the aacis of the drive elements in a 
vertical orientation) the torque transmitting direction 
may be eeleoted by choosing wfai<ih way ^p to use the tool 
900. 

It will be appreciated that the tool 900 provides a 
«a«-way torque transmitting device which may be placed for 
example between a driving handle and a tool piece, such as 
a socket, or l>etween other elements required to transmit 
torque in one rotational direction between suitable tools, 
mhe in-line tool 900 thus provides a compact mechanism for 
eoBveniently converting a drive train without a one-way 
clutch into a drive train including a one-wajy clutch. 

Figure 10a shows a tool handle, generally 
designated 1000 including a main body 1005 in the form of 
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a sea^rally ^lindrical - rod. ihe tool liandle looo 
inolvdes at a Cirst end thereof on aaelal cavity 1010 sad a 
radial through bore 1020, each being suitably dimensioned 
to receive a drive element, m this emhodijnent, the aacial 
5 cavity 1010 and the through bore are each siznare in cross- 
section 3/8 inch O.Snm) en each side. A further siinilar 
radial bore 1030 is provided at an axially central part of 
the tool handle. At a second end of the tool handle 1000, 
there is provided a male drive element 1040 (which is 3/8 

10 inch - 9,5sim on each side). Vhe nale drive element 1040 
includes a first ball detent 1042 on a face thereof for 
snap connection into a suitable cavity of a tool piece 
(not shown). "The male drive element 1040 is pivotally 
attached to the stain bo4r 1005 of the tool handle 1000 by 

15. a pivot pin 1044. The nale drive element 1040 may be 
.rssiliently retained in an orientation in which it is 
coaxial with the main hoOy 1005 by interaction of a second 
ball detent 1046, located on the atale drive element 1040, 
with a complementary indentation 1006 on the body 

20 1005. 

Figure 10b shows an alternative tool handle 1050 
consisting of a generally straight elongate handle portion 
1052 with e SQuare eross-seetlonal male drive element 1054 
at one end thereof. Vboi drive element 1054 includes a 
25 ball detent 1056 on a face thereof. 

Figure lla is a plan view of a convazLtional ring 
spanner 1100 of the ty^o stamped from a sheet of metal. 

Figure lib is a partial cross- sectional view of 
an enbodiment of a tool 1101 in the form of a ring spanner 
yOiLdb. inoludas an enbodiment of a torque transmission 
mechanism. For clarity, only some of the recesses «id 
rollers era shown. The tool includes an outer body llio. 
and a gmerally elrcnlar inner bod|y 1130 which includes a 
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l««MJonal cross-aeotlca bore 1134 tlior«throual»: since the 
bore 1134 la heroiwnal a«d the inner body 1130 Lm 
generally cixculax. It «lii ,^ appreciated that the «all 
thickness of the inner My 1130 is (excluding the effect 
of any recesses) greater in the vicinity of the centres of 
the sides of the heacagonal bora 1134 than it is in the 
vicinity of the comers of the he^taonal bore 1134. Thus, 
If a given nlniaua wjJl thickness of the inner body 1130 
Is re««irea, in order to provide the ra^ired strength, 
there is scope to provide larger recesses in the vicinity 
of the centres of the sides of the hexagonal bore 1130 
than in the vicinity oC the comers. 

«MS, for each side of the hexagonal bore 1130 
the inner bo^ inolwSes a larger x^cess 1140 in the 
Vicinity of the centre of the sldej and first and second 
«naller recesses 1142, 1144 on respective first and second 
sides Of the larger recess 1140. «xe larger recess 1140 
includes a larger roller 1150 and the first and saoond 
««ller recesses 1142, 1144 include first and second 
smaller rollers 11B2, 1154. it will be appreciated that 
the recesses 1140, 1142, 1144 ere provided with cam 
surfaces dictate that c«ly one direction of relative 

rotation of the inner bodr 1130 and outer body 1110 is 
facilitated. The rollers 1150. 1152, 1154 bear against 
25 respective csm surfaces of the recesses 1140, 1142, 1144 
and against a circular inner race formed by an inner wall 
nil of the outer body 1110. She rollers could be 
spherical or cgrUndrical. ifeedle rollers could be used. 

mius, the embodinent of Figure lib provides an 
«-bodi»ent la whl<A th« recesses are provided in the inner 
body 1130. 

Figures lie and lid shew schematically 
alternative ertbodl«ents of ring spanners including 
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aecoardaneo with acqpeets o« tX» present invention in whioli 
rollers are provided ia recesses in the outer body and the 
rollers are spaced about the periphery o£ the iaaer body 
Sttoh that larver rollers, in larger recesses, are provided 
generally between the Inner hody and a handle portion of 
the respeotive spanners, •she smaller rollers are 
preferably needle rollers and the larger rollers snay be 
all eylindrioal rollers (not shown), all spherical 
rollers, as shown In P&gare lie or a combination of 
SPberioal and cylindrical rollers, as shown in Fioure IXd. 

Eaoh of the embodiments of Figures lib, lie and 
lid iDOlude a oonaeetion part, in the form of a s<iuare 
bore, in a handle portion thereof for coupling to a drive 
element of cuaother tool. Shese embodijnents of ring 
spaimers need not be moch larger in sise than a 
conventional ring spanner, but have the additional 
advantage of a one-way dutoh mechanisn. in the 
enbodiaeats of Figures llo and lid as illustrated, at 
least one larger roller has a diameter slightly greater 
than double the dianeter of the amaller rollers, of 
course, the relative sizes of the diameters may be 
different in different enbodiments. 

Figure 12a Shorn an eitfsediment of a socket-like 
tool generally designated 1200, which has a generally 
eylindrioal socket portion 1220 (shown in end elevation in 
Figure 12b} which includes an inner body 1230 of a torque 
transmission Bsehanlsa and a tool conneetion portion 12C0 
which includes an outer body (not shown) of a torque 
transmission neehanisa. The inner bo^ 1230 is generally 
aaeially centrally located in the soeket portion 1220 and 
«ct«Bds along appronimately the central third of the 
socket portion 1220. «he tool eonneetinff portion 1260 
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lacludas a wall 1274 which expands axoimd the socket 
portion 1220 at a sranarally axially central portion 
the>^£. Where a waist is formed in the socket portion 
1220 so that the inner body 1230 has a smaller diameter 
than the 8o<d»t portion 1220 as a ^ole. «iis faoilitatOB 
provision o* a compact tool because the wall 1274 can b« 
partly located the waist, so that an outer periphery of 
tha wall 1274 does not extend far beyond the outside of 
the socket portion 1220. an inner surface 1222 of the 
-ocket portion 1220 is fo«»d so as to receive a fastener, 
such as a nut, bolt-head or the like, in the sa»e manner 
as seme known sockets. The ia«»r body 1230 extends closer 
to the axis o£ the socket portion 1220 than does the iimar 
surface 1222 to form an internal shoulder which, in use, 
oan enme the end surface of « fastaner such as a nut, 
bolt-head or the like. Thus, first and second fastenar 
reoeivioB cavities 1224, I22ff are formed by respective 
first and second ends of the socket portion 1220. The 
cavities 1224. 1226 ar« connected be a central bore 1234 
wbioh extends through the inner body 1230. The socket 
portion 1220 thus has an elongate cavity extaadiag axially 
all tha way tharathrough, allowing operation of, for 
«caawla auts on long threaded shaft, as the thraaded shaft 
nay asctend tbrough the socket portion 1220. 

Vha tool eonneetion portion 12 SO includes a 
connection portion, for connection to another tool or tool 
handle, in the form of a square cross-section bore 1290. 
VbB part of the conneotion portion 1260 which includes the 
hore 1290 has a thick wall portion 1292 which extends 
further from the axis of the socket portion of tho tool 
1200 than the wall 1274 which extends around the inner 
body 1230. The tool connection portion 1260 (which 
includes the outer body) includes a naniber of recesses 



B;\t«aaawBVMM|^\«pa«i\MS7IA.doo M/03/03 



22:53 GRIFF^ HfiCK * rP ftUSTRflLIfl FT ^ ^ _^ 

No. 234 0044 



10 



15 



20 



25 



30 



- 39 ~ 

(not aho^a) each of «h±cb Iwaudas a respective roller 
1271, 1272 thereia. 

At least one roller 1272 which is located In a, 
recaps la the thick wall portloa 1292 has a greater 
diameter than at laast one roller 1271 which is located ia 
a recess in the thiaaer wall 1274. xt will be appreciated 
from the foregoiag deacriptloa that the larger roller 1272 
c«. be iacluded without iacreasiag the worklag diameter o£ 
the tool aad without reduciag the wall thickaeea be^yoad a 
tolerable liriS.^, because ot its Iceatioa ia a thicker 
portioa of the wall. la this coat«at the -thicker- wall 
Portioa Is thicker wheu the effect or thickaeaa of the 
cavity Is eacluded, that is, it would be -thicker" if the 
cavity were aot preseat. Once the effect of the cavity oa 
the wall is takea iato accouat the «««iaiag thickaeas of 
the wall (that is, the actual thickaess of the least thick 
part of the waU in the vicinity of the cavity) might be 
no greater thaa the thickness of the thiaaer wall 1274. 

n» rollers 1271, 1272 laf«tct with cam surfaces 
of the recesses aad with the iaaer bo^y 1230 by lockiag 
betweea them to preveat relative rotation of the inner 
bo4y 1230 and tha outer body la a predetermined direction, 
to provide a one way torque traasmlssloa aechaaism. aaxe 
socket portioa 1220 Is geaerally symmetrical about a plane 
whleh eateads radially through the waist thereof, and the 
directloa ia which a fasteaer aay b. drlvea is determiaed 
hy which a*lal ead of the socket portioa 1220 is used. 

Figures 13 aad 14 show schematically arrangements 
of rollers and recesses which could be Included la the 
««*od3«ea« Of Figures I2a aad 12b. «he e»flK,dlmeat of 
iflBure 13 iacludes first to seveath small-dlamater 
ff«aerally cylindrical needle rollers 1311 to 1317 spaced 
circuafereatlally arouad aa arcuate thiaaer wall portion 
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1374 o£ « oaf r bodar ISIO to «Bpeetive roceeses, «id 
flxst 1:0 £±£tlx lara«r dianetar splx«rlcal rollers 1321 to 
X32S located la reoosaes ia a thicfcmr «all portion 1332 
which. Ln «ao, is goa^raiiy bet«e« aa inaer body 1330 and 
a handle <aot shown), it «iii appreciated that 
althoagh not sho«n in detail each of the rollers 1311 to 
1317 and 1321 to 1325 »ay interact with the recesses «^ 
body 1330 to provide a on^^ tor^^ transmission 
mechanism. 

PiSure 14 illustrate, sch^tically an en^>odimont 
»ri.th an altamative configuration of rollers and recesses 
to that Illustrated in Figure 13. m» e»ibodi»Bnt of 
Flaure 14 differs f ro» the enOxjdiaent of yiffure 13 in that 
it Incliales only three larger ^herical rollers 1421, 
1422, 1423 and includes a larger oylindrical roller 1424 
biased by a Bpri^ 1425 towards a narrower cireustferential 
end Of a x*M3es« 1426. The operation of this ena«,di«ent 
can be understood from a consideration of embodiments 
described above. Alternative eabodiaents which are 
sinilax bat with spring biased oylix«aria«l rollers 
anbstltuted for the spherical rollers, are envisaged, it 
is preferred to include at least one spherical roller to 
«.t as a stqp, as described above, zt will be appreciated 
that, like the enOiodiaaat of Figures 9a and 9b, the 
«i*odiaeata of Figures lib to 14 allow selection of the 
diwwtion in whiiA a tool piece or fastener can be driven, 
by selection of the orientation of the tool in question. 

It is believed that at least a preferred 
«»*oai««it Of a tool iaolading the torque transmission 
nechanis. described has advantages over tools including 
ratchet and pawl mechanisms to transmit torque. Perceived 
advantages inolude the following. 

«iat rotaticmal loeskiag of the inner and outer 
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bodies ia not liiaited by th^ provision of a given nanber 
of teeth, and may occur in lees than one degree, or tn tbe 
ao8C preferred eoibodfinents in about o.5 degrees, of 
relative rotation between the bodies. 

T!hat the axrangamoat of preferred enibodiaeats is 
harder wearing than a typical correapondinff ratchet 
aeohaaiwii for a one way tool head, since all the load 
bearing elements have considerable thickness (compared to 
a ratchet pawl) and may be manufactured of suitable 
durable and/or surface hardened materials. This prolongs 
tool life and reduces the risk of injury through tool 
failure and the need for regular maintenance of the tool 
head. 

«he tool head has few moving parts, also 
iaoreasing tool life and decreasing aaintenaneo 
regulr^nents • 

She provision of one or mora larger rollers in 
the vicinity of the handle and smaller rollers spaced 
about the rest of the circumference, provides the 
advantage of lacludiBg the one or mere larger rollers 
without the consequent increase in size ifhich the one or 
more larger rollers night necessitate if 
on the circumference. 

use of one or more rollers, mot t preferably 
spherical rollers, which interact with ole or more arcuate 
etop porticnw of re^ective cam surfaces 
load, thereby protecting rollers and cam 
damage. 

Figures ISa to I6b illustrate ta alternative 
"nbodimont of a tool generally designated 
an alternative em h o rtlme nt of a teniae tr ouaoission 
meohaniam isoi. This eabodlment has mai^r similarities to 
•nbodiJMnts described earlier, wfaioh wil . be evident from 
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Inspection of the drawings and which will not be descsribea 
in detail. However, it is worth noting that the tool 
1500, lik« some o£ the earlier ewboaiments, inaludes a 
eeoondai^ bore 1590 and an axially extending cavity 1599 
to allow receipt of a drive eleinent of another tool, ohe 
tool also has a drive element ISSO ^eh is square in 
cross-eeatioa. The drive eleiaeat 1550 includes first and 
seooiid ball detents 1552, 1553 in order to allow the drive 
element to be securely fixed when extending from either 
side of the tool 1500, in order to allow one-way 
tr«nsiid.ssion of force in either desired direotion. 

The torque transaissioa mechanism 1501 is best 
Illustrated in Figure 16a, and includes a generally 
cylindrical inner body 1530 and a generally annular outer 
body 1510. The outer body 1510 includes first, second and 
third interaction meidber recesses 1514, 1516, 1518. a<he 
first and second interaction member recesses 1514, 1S16 
include respective first and second leaf springs 1523, 
1525 which, in this enibodinent, are generally M-shaped in 
cress se^rtion (as beat shown in Fig. I6b) . Eadh of the 
first and second Interaction member recesses 1514, 1516 
also includes a respective larger Interaction member 1522, 
1524 and a respective smaller interaction mendser 1522A, 
1524A. The third recess 1518 includes a larger 
25 Interaction manber l5a«&, an intermediate sized 

interaction meibber 1526b and a smaller interaction member 
1526C. The third interaction meniber recess 1518 also 
includes a third spring 1527, which is slightly larger in 
siae than the first and second springs 1523, 1525. it 
will be espreeiated from an understanding of the earlier 
described enfcodijBents that the Interaction members or, in 
this embodiment rollers, 1522, 1522a, 1524, 1524A, 1526A, 
1526B, 1526C are biased in a clockwise direction by the 



15 



20 



30 



Bi\XanneaV]|ew\tp««l\m7M.dbe »/<»/« 



22:53 GRIF^Itl "ftCK * IP flUSTRfiLIfl FT ^ m ™mc 

ND.234 (^48 



10 



15 



20 



25 



30 



- 43 - 

sprim 1523, isas. 1527 (as ahowa in Figure 16a) in order 
to allow fclxe innw body 1530 to rotate in a first 
direction with reepeet to the outer body, but to 
effectively prevent rotation of the inner body 1530 with 
respect to the outer bo^ir 1510 in the oppbsite direction. 

Bach respective interaction meraiber is able to 
interact with a respective cam portion formed on the 
ixxside of the associated recess. However, It will be 
noted that in this eiid>odiin«nt cam portions 1531 to 1537 
are substantially stralaht where they interact with the 
rollers or interaction aenbers. a>he prcwision of 
substantially straight oam portions 1531 to 1537 in this 
ertbodiawit allows each o£ the interaction meinbers to 
interact with a substantially straight flat surface of the 



m the preferred enbodiment, the flat surfaces of 
the straigbt earn portions are inclined at approximately 
six degrees from a ci«tn«£erential direction with respect 
to the axis of the torque transmission mechanism, in the 
preferred embodiment, it has been found that this 
arrangement can allow the inner and outer bodies to be 
locked against relative rotation in the second direction 
ia wroacimately five seconds of one degree of rotation of 
the inner bodsr 1530. it wiil he noted that the recesses 
iaclude stepped portions between the straight can portions 
1531 to 1537, to allow for tha differences in sise between 
the adjacent interaction meoibers, and differences in angle 
cf adjacent cam portions. 

In addition to the thxree interaction member 
recesses 1514, 1516, 1518 the outer bodr X510 includes 
first to fourth location meniber recesses 1541 to 1544, 
which retain respective first to fourth location members 
1545 to 1548 therein, me location members 1545 to 1548 
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support t:2ie inner bo*r 1530 In petition relative to the 
outer boOy ISlo and f fectively p«vent radial movement 
thereof, m tbe preferred e»bodlaaent, the location 
«n««berfi 1545 to 1548 are rollers, and could be either ball 
bearimra or cyllndrloal rollera. «xe location me«ber 
recesses are prorided to retain the location members to 
within a «ine tolerance, bat to provide aiinimal friction 
to the location meinbers. 

It will thus be appreciated that in this 
eaax>di«eat, the location of the inner body 1530 relative 
to the outer body 1510 and the provision of a lo« friction 
connecticn between the innar body and the outer body in 
oarder to allow substantially imi«vded movement of the 
inner body relative to the outer body in the first 
15 direction is provided by the location members 1545 to 
1548. However, the tteohanism preventing the inner body 
1530 fron rotating relative to the outer body 1510 in the 
second direction is provided by the interaction members 
1522, 1522A, 1524, 1524A, 1B26A, 1526B, 1526C and their 
interaction with the cam portions 1531 to 1537. Using 
diffareat. elements to perfoxa these two functions allows a 
lower friction rotation of the inner body 1530 relative to 
the outer body 1510 in the first direction. 

Alternative configurations of location members 
are of course possible, por exaH5>le, location meabers in 
the form of rollers could be provided in one or more 
circumferential grooves on the inner surface of the outer 
body, providing that they are poaitioned so that there is 
not interference between location aeaaibera ans interaction 
members - for example th^ could be a«lally spaced apart 
from the interaction meabers. Thus, the location me«*ers 
could be in a configuration siallar to a ring bearing such 
as that used In a hipyclo wheel, to provide a low friction 
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action, aithoash not preferred. It «ay b* poMible to use 
location meBAars sueb as sleaveB o£ low friction laaterial, 
rather than rollers. 

Vb& Interaction nembers are shown in this 
««4»aiii»nt OS being rollers. However, it is possible that 
other shapes of interaction aeuiber eonld be 
Furthezaore^ the Interaction neinbor recesses could include 
different aniDbers of interaction members interactinsr with 
suitably aasrled and positioned cams. 

In the preferred embodiment, the interaction 
members include tm» 3mm diameter rollers (interaction 
a«nbers 1S22A, 1S24A), three 4mm diameter rollers 
(interaction mambars 1S22, 1S24, 1526C), one 5»m diameter 
roller (interaction member 1526B) and one 6mm diameter 
roller (interaotlon meniber 1526A) . Each roller is 
ffsnorally cylindrical and about lOmm lona, and in use each 
locks by lateraotlnfif with both the respective straiffht cam 
face and the centre runner, and Interaction with one or 
aore addacent interaction members may also contribute to 
the locking o£ the m«aibers. 

m the preferred embodiment, the interaction 
~ibers may lock sequentially, with the smaller rollers 
locking first and progressively larger rollers locking 
emtr«nely soon thereafter, ahe M-shaped leaf springs 
1523, 1525, 1527 provide a suitable bias force to allow 
the inner body 1530 to free ^eel effortlessly within the 
outer body 1510 in the first direction and to allow the 
intsractlon members to lock in about five seconds of one 
degree of nomsnt in the second direction. 

Figures I7a to 20 illustrate a further eiiibodiment 
of a tool including a torque transmission mechanism. As 
seen in p1b««b 17a, I7c, 17d and 17e the tool, generally 
designated 1700, is a semination spanner having a spanner 
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head 1701 at a first end tt^^^ and a on-w«y to«iae 
txa«a»±.sion «<.hanl«« 1702 at a .eoond end thereof, «lt* 
a lumdle portion 1792 «*endlniy therebetween. 

VhB spanner head 1701 includes an open connection 
portion 1703 for connection to a hexagonal nut or boXt- 
l«ad (not sho«n). unlike other spanner heads, the pp«x 
oonaection portion includes four straight sides each 
«lapted to fit closely to a side of a hexagonal fastener 
such as a nut or bolt-head, allowing distribution of the 
load applied thereto. Of coarse, different sh^s of 
connection portion could be proirided to fit to fasteners 
having other polargonal shapes, but it is preferred that 
the connection portion includes a straight side for more 
than half of the sides of a polygonal fastener «hich the 
IS spanner head is adapted to fit. 

notion transmission mechanism 1702 is best 
illustrated bir Figure 18. fl!he motion transmission 
mechanism 1702 includes an i«ter body 1730 and an outer 
hodr 1710. The outer body 1710 includes an interaction 
aeiober recess 1720 «hioh contains a first to fourth 
interaction iertbers 1721 to 1724 in the foaa of rollers. 
M« interaction member recess 1720 also includes • biasiag 
luring 1725. «xe interaction me-iber recess includes a 
straight cam portion associated with each interaction 
-en*ar, and the mode of operation for allowing the inner 
body 1730 to rotate relative to the outer body 1710 in 
only one direction will be understood by inference from 
the dbove described ead»di«ents. «»e inner member 1730 
has an inner surface 1732 suitable for receiving a 
hexagonal fastener eueh ae a nut or bolt-head. 

AS best seen in Figures 17e and I7d, as well as 
rlgures «a ^ i^b ^ich are enlarged details of Figures 
17c and I7d, in a preferred eabodiment the combination 
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8pajm«r 1700 is provided with an adaptor socket, generaUy 
designated 1800. The adaptor socket consists of two 
ssiparate elements, namely a socket element 1810 and a 
seonring element 1830. The socket element 1810 has a bore 
extendiag therethrough. The bore, includes a narrower 
portion 1811 which is generally circular in cross-section 
and a wider portion 1812 defdjied by a wall with an 
internal surface having, in cross-sectional view, twenty- 
four sides defining twelve apexes in a form which will be 
atecogniaed by those skilled in the art as being suitable 
for receiving hexagonal nuts and the like. Defining the 
wider portion of the bore is a generally cylindrical 
socket wall portion 1813 which has a generally <a'lindrical 
outer Burfaoe. Uie socket wall portion 1813 and wider • 
portion 1812 of the bore constitute a driving portion for 
driving a fastener. Defining the narrower portion laii of. 
the bore, is an interaction wall portion 1814 with an 
outer surface ^ieh has a generally hexagonal radial 
cross-section. Th^ outer surface of the interaction wall 
portion is diaensioned to be a good fit with tbo inner 
surface 1732 of the inner body 1730. The interaction wall 
portion thus provides a hand tool interaction portion for 
•ngagemeat with the combination spanner 1700 but which 
could also be used with any other suitably sized and 
shaped hand tool, and in particular a ring spanner. The 
hand tool interaction portion has sufficient axial length 
to extend throufldx the driving (or ring) part of a ring 
spanner and to project on the opposite side of the ring to 
the sidA fzoD which the driving portion extends. Towards 
the distal end of the interaction bore portion, there is 
provided an annular groove 1815 which acts as a connection 
portion. The adaptor socket 1800 further includes a 
aocuring element 1830 which is adapted to secure the 
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socket portion 1810 in position In ralatioa to a l«ad tool 
•«a ixi partioular to prevent Wvertant separation, fflte 
seeurinar portion X830 has a through bore 1832 v^hioH Is 
^«««onai In radial cross-section allo«ln^ the Interaction 
l»ora portion to fit. Provided in the internal wall o£ the 
securinsr iMniber 1830 is provided one or aore biased 
retention »«rtbera, ia this case in the fo»n of a ball 
detent 1016 biased by a spring 1817 to be resiliently 
engageable into the groove 1815 in order to seeurely 
connect to the aecurinar number 1830 to the interaction 
wall portion 1814 of the socket «en>ber X810. it will be 
Wreciated that th« securlna i«na,er 1830 has a radially 
«ctaading wall portion 1835 which, in use, abuts a 
radially «ctendinff outer surface of a ring spanner (in the 
illustrated emboddaent a surface of the outer bo4y 1710) . 
Stothexmore, the transition between the socket wall 
portion 1813 and the interaction wall portion 1814 of the 
socket nenber 1810 provides a radially extending surface 
1825 which, in use, abuts a second radially extending 
awrface o£ a ring spanner (or outer body 1710). Thus, it 
will be appreciated that, in use, the adaptor socket 1800 
»av be fitted to the torque txansnission mechanism 1702 of 
the combination sp^aer 1700 in a secure and attractive 
»a«aar, as illustrated best in Figure 19a. it will thus 
25 be appreciated that the adaptor socket 1800 can 

effectiveay convert a ring spanner having a to«aue 
transmission mechanism Into a socket handle having a one- 
way torque transmission mechanism. Furthermore, the 
adiWtor socaet 1800 allows a standard ring spanner to be 
««od as a socket handle, m the illustrated embodiment, 
the adaptor socket pri>vides a twelve apex socket for 
arivlng a heacaffonal fastener and includes a through bore 
«hioh extends all the way therethrough. Providing such a 
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through bore allows f«rt:«»«rs to be opexated on shafts o« 
arbitrary laaffth rather than restricting operation of 
fasteBars to a position adiacent an end of a threaded 
Shaft, as is the case with closed end sockets, m an 
5 aXtenxative embodlaaat, whare a through bore is not 

reaaired, the sooket adaptor conld provide a sguare drive 
block instead of a twelve apex socket. This would allow 
oonneotlon to of a nuaiber of sockets or other fastener 
driving tools, in the iUastrated ertbodiaant, the size of 
10 socket is the same as the size of ring spanner ased, but 
it will be appreoiated that socket adaptors which provide 
different .i^ed sockets could bo used to inorease or 
aecreaae the size of the drive, a nu»iber of socket 
adaptors could be provided in order to allow <^eration of 
^ vaage of sizes of fastener. 

It will further be appreciated tbat in this 
preferred e«bodl««at, the direction of drive to bm applied 
nay be retversed hy attaching the adaptor socket to the 
other side of the conbiaatlan spanner. 

Although the incvention has been described with 
reference to particular e«a«i«»les, it will be appreciated 
by those Skilled in the art that aspects of the invention 
may be endsodied in nany other forms. 

It will be appreciated that there are aany 
different e»bodis«nta and variations which can be aiads to 
the above described entodtoenta without departing froa tbe 
scope of the invention, a^rw trenamiaaion mechanisms in 
accordance with the present invention could be used in 
Most, if not all applications, including tool heads, where 
torque transmission mechanisms based on ratchet and pawl 
systems are currently employed, aathough it is desirable 
to use a small number of moving parts, both for economy 
and to avoid undue friction in the free-runaiag atate, a 
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larger nmniber of eompooentB than is ia the^ deacril»ed 
eabodijiifintB could be used, juv suitable auaber of larwei: 
and/or smaller cylindrical rollers could be used. Also, 
any suitable aundber of spherical rollers could be 
provided, to act as stop manbers. Although helical 
s^prlags are specified in the above eaibodinant, other forms 
of biasing member could be used to bias the rollers, or 
indeed em bn dl m eat s and variations in ^eh biasing members 
are not ««ttired are possible. Similarly, although square 
cross-aeotion bores and square cross-Beotion drive blocks 
or elements are generally described, other cross-sectional 
shapes eonld be used. 

longboat this specification and the claims, the 
wrds 'cojupriso", "cosprises" and »cantt«rising- are used in 
a «M>tt-esscluBiva sense, except where the context requires 
otherwise. 

xt is to be understood that, if aay prior art 
publication is rofe^ed to herein, such reference does not 
constitute an admission that the publication forms a part 
of the eomnon general knowledge in the art, in Australia 
or in any other country. 

iiDdif Ications autkd improvements may be 
incorporated without dspartiag from the scope of th^ 
present invention. 
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respect of tbe Jmveneion desorUbod above and defined in 
thd following statenant of claims 



an outer bo^ having an inner surface defining a 
cavity therein/ 

an inner body having an outer surface, the inner 
body being located at leaet partially inaide the cavity 
10 and able, in uee, to rotate therein; 

a plurality of rollers each located between the 
outer bod^ and the inner bo4yf 

vOiereln there is provided one or more can 

surfaces; 

15 wherein rotation of the inner body relative to 

the outer bcdy in a first direction is substantially 
uniiqpeded by the rollers, but rotation of the inner body 
in the opposite secoxid direction is prevented or impeded 
by interaction of. at least two rollers with said one. or 

20 more cam surfaces; 

wherein one of the rollers iidiicsh interact mrf-th 
the one or more cam surfaces is a larger roller which is 
of a larger diameter than at least one other smaller 
roller which interacts with me of the cme or more cam 

25 surfaces; 

wherein one of the outer body and the inner bo€^ 
is formed with a recess therein, and the larger roller is 
located in said recess; and 

wherein the body in which the recess is formed 
30 has a shape which, eaxiluding the effect of the recess, has 
a non-unifozm wall thickness, and the part of the body in 
lAich the recess is fozmed includes a part with a greater 
wall thickness excluding the effect of the recess. 
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A tor^ie transmission mechanism comprising t 
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Dated this 26t:li day o£ Februazy 2003 

Ksvzn Dosmr 

By IxlB Patent Attorneys 
(XRXE7XTH BACK 
5 Fellows Institute of Patent and 
Vrade Mark Attorneys of Auatralla 
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